Polyamine regulation of the microtubule-associated protein kinase.
Microtubule protein prepared by cycles of assembly-disassembly contains a cyclic AMP-dependent protein kinase that phosphorylates the high-molecular-weight microtubule-associated protein MAP-2. The polyamine spermine at 2mM affected the phosphorylation of MAP-2 in a manner that depended on the cyclic AMP concentration. At cyclic AMP concentrations below 10(-6) M, spermine increased the rate of phosphorylation, while at cyclic AMP concentrations above 10(-6) M, spermine decreased the rate of phosphorylation. Spermine also decreased the final extent of cyclic AMP-dependent phosphorylation but did not affect the protein substrate specificity of the microtubule-associated protein kinase. MAP-2 was the principal substrate both in the presence and in the absence of spermine. Because of these results, we propose that microtubule protein phosphorylation may be regulated in vivo by spermine as well as by cyclic AMP levels.